A life of professional caring, research, teaching, and inspiration-this is the legacy of Dr Stella Zacharioudaki Van Praagh, MD. Among her many outstanding contributions, only a few are recorded here: (1) a new surgical operation for closing apical muscular ventricular septal defects, (2) a newly discovered form of anomalous pulmonary venous drainage and its surgical repair, (3) a new understanding of sinus venosus defects and their surgical repair, (4) the realization that the concept of atriallevel isomerism (mirror-imagery) in the heterotaxy syndromes of asplenia, polysplenia, and single right-sided spleen is erroneous, (5) the understanding that it is possible to diagnose the atrial situs in the majority of cases of the heterotaxy syndromes, and (6) the fact that the concepts of evolution, natural selection, and survival of the fittest were described by Empedocles, an ancient Greek philosopher, in the fifth century BC, and that these concepts were not discovered and published for the first time
Introduction
Dr Stella Van Praagh, née Stella Zacharioudaki, was born in Rethymno, Crete, Greece, in 1927. An outstanding student, she graduated from the School of Hippocrates (the medical school) of the University of Athens in 1952. Then Dr Stella undertook 8 years of postgraduate study in the United States and Canada in pediatrics and pediatric cardiology.
In 1962, she married Richard Van Praagh, MD, in Buffalo, New York, and in 1965 she joined the staff of Boston Children's Hospital where she made many outstanding contributions.
(1) Dr Stella invented a new surgical operation for closing apical muscular ventricular septal defects via a right ventricular apical infundibulotomy. 1 Her operation involved incision of the right ventricle, not incision of the left ventricle, as in the conventional surgical operation. Dr Stella's procedure afforded excellent exposure and avoided left ventricular apical aneurysms that could complicate the conventional surgical operation. This new procedure also avoided the difficult or impossible access that can be associated with an attempted trans-tricuspid valve approach. Also, pediatric cardiac surgeons 2 liked this new procedure. (2) Dr Stella and her colleagues 3 reported a newly discovered form of anomalous pulmonary venous drainage. The pulmonary veins are normally connected to the left atrium, and septum primum (the flap valve of the foramen ovale) is normally attached inferiorly. But superiorly, the superior limbic band typically is underdeveloped, giving septum primum little or nothing to attach to superiorly. Septum primum superiorly is deviated leftward. When septum primum lies between the right and left pulmonary veins superiorly, the result is partially anomalous drainage of the right pulmonary veins into the right heart. When septum primum lies to the left of all of the pulmonary veins superiorly, the result is totally anomalous pulmonary venous drainage into the right heart. Surgical repair involves excision of the leftwardly malpositioned septum primum and surgical placement of a normally positioned atrial septum. This study was based on 36 cases. 3 (3) Dr Stella and colleagues 4 realized that the usual concept of sinus venosus defects is wrong. The usual concept is that a sinus venosus defect is a very posterior defect in the atrial septum that involves sinus venosus tissue; hence the name sinus venosus defect.
Dr Stella realized that the so-called sinus venosus defects really are unroofing of the right pulmonary veins, 4 which results in partially anomalous drainage of the right pulmonary veins. Surgical repair involves "reroofing" of the right pulmonary veins. When this is done, the right pulmonary venosus blood passes through the right pulmonary venous orifice (or orifices) into the left atrium. This opening into the left atrium is a normal right pulmonary venous opening, not any kind of abnormal atrial septal defect.
(4) Dr Stella understood that the concept of atrial isomerism (mirror-imagery) and the concept of atrial appendage isomerism in the heterotaxy syndromes are both wrong, 5 based on a study of 109 postmortem cases. 6 If these isomerism concepts were accurate, one should not be able to diagnose the atrial situs (as solitus or inversus) in the asplenia syndrome which supposedly has bilaterally right atria or bilaterally right atrial appendages (the socalled right isomerism). Similarly, one should not be able to diagnose the atrial situs in the polysplenia syndrome as either solitus or inversus, because such cases supposedly have bilaterally left atria or bilaterally left atrial appendages (the so-called left isomerism). Dr Stella's findings concerning the atrial situs in 109 postmortem cases of the heterotaxy syndromes are summarized in Table 1 . 6, 7 In the asplenia syndrome, the atrial situs was diagnosed with confidence in 81%: solitus in 50%, inversus in 31%, and uncertain (situs ambiguus) in 19% (Table 1) . 7 In the polysplenia syndrome and in the single right-sided spleen syndrome, the atrial situs was diagnosed as solitus or inversus in 100% (Table 1) . 7 It is important to recognize that the concept of atrial-level isomerism in the heterotaxy syndromes is anatomically erroneous. This factual understanding also makes it possible to diagnose the atrial situs in the majority of heterotaxic patients (Table 1 ). ) of Children's Hospital Boston was one of the greatest pediatric cardiologists and pediatric cardiac pathologists of the 20th and early 21st centuries. Née Stella Zacharioudaki from Crete, Greece, in addition to her stellar professional attainments, she was also an outstanding cuisiniè re, hostess, linguist, philosopher, and philanthropist . . . . Dr Stella was the author of more than 110 scientific publications which helped to clarify the pathologic anatomy, the clinical and laboratory diagnosis, and often the surgical management of many different forms of congenital heart disease . . . . In 1999, Dr Stella Van Praagh received the Distinguished Achievement Award of the Society for Cardiovascular Pathology, and in 2004, she was honored with the Paul Dudley White Award of the American Heart Association. Dr. Stella Van Praagh was that vanishingly rare combination of brilliant clinician, internationally renowned medical scientist, and deeply cultivated humanist."
To the above thoughts, that were expressed so affectionately and respectfully by Stella's partner-in-life from 1962 until her passing in 2006, I take this opportunity to add a small comment about the immense impact that Stella had on generations of pediatric cardiologists and congenital heart surgeonsin-training from virtually all corners of the world, whose formative experiences included Stella's "never to be missed" teaching sessions in the Cardiac Registry that were such an integral element of their learning experience at the Children's Hospital in Boston. Giovanni Stellin, of Padua, Italy, expressed his recollection of those experiences in the following way: "We surgeons in training, tired after many sleepless nights of hard work in the OR and ICU, would have never thought of missing any of her fascinating teaching sessions. In order to enhance our attention during mid-morning, she loved to buffer our hypoglycemia with some exquisite Greek bread and Dolmades."
Patients around the world benefit from the pearls of wisdom imparted by Stella to the generations of physicians to whom she was teacher, mentor, role model and dear friend. Together with the knowledge that is central to one's understanding of congenital heart disease, Stella also imbued in her pupils the habits of careful observation and critical thinking. Her lesson plans focused on the morphology of congenital cardiac anomalies. But the real lessons were embodied in her own actions, where the focus was on the patient and their family, and where the ingredients were commitment, trust, honesty, and a healthy dose of affection -which invariably cut both ways. So here the question arises whether we have any reason to regard Nature as making for any goal at all or as seeking any one thing as preferable to any other.
Why not say, it is asked, that Nature acts as Zeus drops the rain, not to make the corn grow, but of necessity (for the rising vapor must be condensed into water by the cold, and must then descend, and incidentally, when this happens, the corn grows), just as when a man loses his corn on the threshing floor, it did not rain on purpose to destroy the crop, but the result was merely incidental to the raining? So, Empedocles says that the rain falls for reasons that have nothing to do with the corn. Rising water vapor is cooled and condenses into rain, which then must fall. The corn is not the cause of the rain.
Then, Aristotle's disapproving citation of Empedocles continues as follows:
So why should it not be the same with natural organs like the teeth? Why should it not be a coincidence that the front teeth come up with an edge, suited to dividing the food, and the back ones flat and good for grinding it, without there being any design in the matter? And so with all other organs that seem to embody a purpose. In cases where a coincidence brought about such a combination as might have been arranged on purpose, the creatures, it is urged, having been suitably formed by the operation of chance, survived; otherwise they perished.
Empedocles repudiates teleological "purpose." Instead, he invokes chance. Then he states that if the workings of chance happen to be favorable, the animal will survive. If not, it will die. This is evolution by natural selection, leading to survival of the fittest.
Aristotle's Reply
But it is impossible that this should really be the way of it. For all these phenomena and all natural things are either constant or normal, and this is contrary to the very meaning of luck or chance.
Aristotle 10 believed that species are constant or unchanging, and that that is normal. Aristotle concluded that there is purpose, then, in what is, and in what happens, in Nature.
Anaximander 9 of Miletus (circa 611 to circa 547 BC) in the sixth century BC thought that humans had evolved from other animals because other creatures are soon self-supporting. Only humans need prolonged nursing. Anaximander thought that humans would not have survived if this had been our original form.
Even earlier than Anaximander, the Syrians 9 (also known as the Syrian brothers) revered fish as human ancestors because of skeletal similarities. Both have skulls, vertebral columns, and limbs. We now know that the Syrians were right. Humans evolved from Ordovician and Devonian fish some 500 to 365 million years ago.
So Empedocles certainly had precursors. The most significant thing about Empedocles' theory of evolution was that he understood the favorable and the unfavorable roles of chance variations.
The chemical evolution of our universe has been going on ever since the beginning of our universe about 13.8 billion years ago. 11 After the big bang, the first element to form was hydrogen, with one proton in the nucleus and one orbiting electron. Then within large stars, under enormous heat and pressure, heavier elements were formed with more protons in the nucleus. Then some of these large stars would explode (go supernova), distributing these heavier elements into space. All life as we know it is carbon based, with six protons in the nucleus. Our galaxy started to form about 4.6 billion years ago, 9.2 billion years after the beginning. This 9.2 billion year interval was long enough so enough heavy elements had evolved, permitting the evolution of life on Earth. 11 Change is one of the few constants we know. Evolution is the story of our universe and the development of life. This story is vastly older than 2,300 to 2,500 years-back to Empedocles, Anaximander, and the Syriansthe human pioneers of our understanding of evolution.
Dr Stella Van Praagh's rediscovery that Empedocles understood evolution, natural selection, and survival of the fittest in the fifth century BC is based on Aristotles' citation of Empedocles in The Physics 10 that Dr Stella retranslated from ancient Greek to ensure its accuracy.
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